Phosphatidic acid and the calcium-dependent actions of gonadotropin-releasing hormone in pituitary gonadotrophs.
The stimulation of luteinizing hormone (LH) release and cyclic GMP (cGMP) production in rat anterior pituitary cells by gonadotropin-releasing hormone (GnRH) are receptor mediated and calcium dependent, and have been shown to be accompanied by increased phospholipid turnover and arachidonic acid release. The incorporation of 32Pi into the total phospholipid fraction of pituitary gonadotrophs was significantly elevated by 10(-8) M GnRH, with specific increases in the labeling of phosphatidylinositol and phosphatidic acid (PA). Since PA acts as a calcium ionophore in several cell types, its effects upon calcium-mediated gonadotroph responses were compared with those elicited by GnRH. In rat pituitary gonadotrophs prepared by centrifugal elutriation, PA stimulated LH release and cGMP production by 9-fold and 5-fold, respectively. The stimulation of LH release by 30 microM PA was biphasic in its dependence on extracellular calcium concentration, rising from zero in the absence of calcium to a maximum of 10-fold at 0.5 mM Ca2+ and declining at higher calcium concentrations. In dose-response experiments, PA was 3-fold more potent at 0.5 mM Ca2+ than at 1.2 mM Ca2+. The cGMP response to PA in cultured gonadotrophs was also calcium dependent, and was progressively enhanced by increasing Ca2+ concentrations up to 1.5 mM. The ability of PA to stimulate both LH release and cGMP formation in a calcium-dependent manner suggests that endogenous PA formed in response to GnRH receptor activation could function as a Ca2+ ionophore in pituitary gonadotrophs, and may participate in the stimulation of gonadotroph responses by GnRH and its agonist analogs.